The neuroprotective effect of ONO-1714 on NMDA-mediated cytotoxicity in vitro.
We report the effects of a newly developed NOS inhibitor on the neurotoxicity induced by NMDA on cultured fetal rat cortical neurons. To date, three different isoforms of NOS have been characterized. It has been considered that both neuronal NOS and inducible NOS activities are detrimental to the ischemic brain, whereas endothelial NOS plays a prominent role in maintaining cerebral blood flow and prevents neuronal injury during ischemia. ONO-1714 is a newly developed competitive NOS inhibitor that has selective inhibitory potency for iNOS than eNOS. However, its effect on nNOS has not been investigated yet. In this study, we investigated the neuroprotective effect of ONO-1714 on NMDA-induced neurotoxicity in our established model of primary cultured cortical neurons of rat foetus. Cortical neurons (prepared from E16 rat foetuses) were used after 13-14 days in culture. The cells were exposed to 30 muM NMDA for 24 h in the culture. To evaluate the neuroprotective effects of NOS inhibitors, ONO-1714 and L-NAME, neurons were exposed to various concentrations of an NOS inhibitor with 30 muM NMDA. The NMDA induced neurotoxicity was significantly attenuated by ONO-1714 in all concentrations, but not in low to moderate concentrations of L-NAME. These findings demonstrate that the neuroprotective effect of ONO-1714 was more potent than L-NAME. Moreover, ONO-1714 has a strong inhibitory effect on nNOS and would be a powerful tool for the protection of neurons against cerebral ischemia.